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Abstract Objective To report tympanoplasty cases completed with Sheehy Partial Ossicular Replacement Prostheses
（PORP）. Methods Seventy eight（83 ears）of 89 cases who received Sheehy PORP for ossicular chain
reconstructionwere reviewed. These cases were followed for more than 6 months（mean: 21.3 months）. The pre- and
post-operative average air conduction thresholds and Air-Bone Gap（ABG）at 0.5, 1 and 2 kHz were compared.
Results All 83 ears showed uneventful healing at 1 month postoperatively. PORPs in 2 ears without cartilage
reinforcement were found dislocated at 3 months. Preoperative hearing thresholds were from 35.75 to 68.5 dB HL
（mean: 59.13 ± 15.23 dB HL）. Postoperative mean hearing threshold improved to 32.23± 13.21 dB HL（P < 0.01）.
Mean air-bone gap（ABG）improved from 36.95 ± 12.19 dB preoperatively to 21.71 ± 12.05 dB after surgery（P <
0.01）. In 68 ears（81.9%）, postoperative ABGs were either≤ 20 dB or improved by 15 dB or more compared to
before surgery（defined as satisfactory）. Conclusion PORP as a ossicular reconstruction material appears to provide
satisfactory results. Attention should be paid to avoid of postoperative dislocation. Long-term outcomes remain to be
assessed.
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Chronic suppuration of the middle ear can cause
life-threatening complications, in addition to hearing
loss. Jansen(1873) described radical mastoidectomy
with preservation of the ossicles, mainly to prevent fatal
complications. Along with advances in surgical tech⁃
niques and in understanding of middle ear diseases and
sound conduction mechanisms, otologists increasingly
focus their efforts on preserving hearing function in addi⁃
tion to eradicating the disease. In the 1950s, Wullstein
and Zollner［1］ developed procedures to reconstruct con⁃
ductive structures in the middle ear. Since then great
progress has been made through continuous efforts by
many otologists. Ossicles in the middle ear are vital for
maintaining hearing function. The ossicular chain is af⁃
fected in about 60% of chronic middle ear disease cases
［2］.
With the rapid development of oto-microsurgeries,
tympanoplasty has been gradually promoted and new re⁃
construction materials are constantly being developed.
Although autogenous or xenogenous ossicles, cortical
bone, cartilage, and teeth are all available alternative
materials for ossicle reconstruction, synthetic materials
including polymer materials, bioceramics and alloy met⁃
al are also widely applied in recent years［3］. Shea［4］
began using porous polyethylene in 1974. Sheehy［5］ in
1976 improved the technology by adding a piece of tra⁃
gus cartilage between the fasciocutaneous flap and pros⁃
thesis, which effectively reduced prosthesis dislocation.
Since then, total ossicular replacement prosthesis and
partial ossicular replacement prosthesis（PORP）have
been widely used in the clinic.
To accommodate the complexity of middle ear diseas⁃
es, ossicular chain reconstruction techniques have diver⁃
sified. Autogenous ossicles and cartilage, xenogenous os⁃
sicles, and various artificial materials, are all used in re⁃
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constructive surgeries, but application of the former two
is gradually restricted due to ethical concerns and con⁃
cerns over their stability. There are mumerous reports
on the use of different artificial ossicular materials in re⁃
cent years, but questions remain on the best material for
ossicular reconstruction with regard to histocompat⁃
ibility and long-term outcomes［7-8］.
This paper summarized the authors' experiences in us⁃
ing the Sheehy PORP（Medtronic, Inc.）in tympanoplas⁃
ty procedures.
1 Materials and Methods
1.1 General Data
Eighty nine patients received surgical treatment for
chronic suppurative otitis media with ossicular chain re⁃
construction using the Sheehy PORP（Fig.1）at the De⁃
partment of Otolaryngology, Chinese PLA（People Liber⁃
ate Army）General Hospital, from September 2004 to
April 2006. Clinical data, including follow up data at 6
months and beyond, were well documented in 78 of the
89 cases（83 ears）and these cases were reviewed. Of
the 78 cases, 41 were male and 37 were female, with a
mean age of 36.51 years（8 to 68 years）. Postoperative
follow-up period was from 6 to 54 months（mean 21.3
months）. Diagnosis was chronic suppurative otitis me⁃
dia in 15 ears. tympanosclerosis in 48 ears and choleste⁃
atoma in 20 ears.
1.2 Despription of procedure
In cases of chronic suppurative otitis media and tym⁃
panosclerosis, ear canal skin flap was elevated via an
endaural incision. The skin layer over the membrana ten⁃
sa was separated from the fibrous layer to prepare for
perforation repair using fascia in a sandwich fashion.
The entire tympanic membrane was then lifted forward
for assessment of the ossicles. Granulation tissue in the
middle ear cavity was carefully removed. The attic was
opened when indicated to ensure complete eradication
of lesions. Non-functioning incus was taken out and the
posterior tympanum was examined. Lesions in the oval
window and around the stapes were removed and mobili⁃
ty of the stapes was assessed. The PORP column was
clasped on the stapes head and the external disc was
connected with either the malleus or the tympanic mem⁃
brane if the malleus was absent (Fig.2). A thin piece of
tragus cartilage was placed between the PORP and tym⁃
panic membrane in all but the first 8 ears. Temporalis
fascia graft was used to repair the tympanic membrane.
Of the 20 cases of cholesteatoma, 14 underwent open
Fig.2 Application of PORP in tympanoplasty. Left: The stapes is fully dissected and and its mobility tested. Middle:
PORP is placed between the head of stapes and residual malleus. Right: The cartilage placed on top of PORP maintains its
location 6 month after the operation.
Fig.1 The Sheehy PORP（Medtronic, Inc.）. Left: artistic dia⁃
gram; Right: photographed during surgery.
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radical mastoidectomy + tympanoplasty, and 6 under⁃
went intact canal wall mastoidectomy + tympanoplasty.
The tragus cartilage was used to reconstruct the exterior
wall of the epitympanum（Fig.3）before tympanoplasty.
1.3 Data collection and analysis
All patients received preoperative audiometry, acous⁃
tic impedance, temporal bone computerized tomography
（CT）and oto-endoscopic evaluations. Postoperative da⁃
ta were collected following removal of ear canal dressing
for at least 6 months, and included pure tone audiometry
and oto-endoscopic examinations. Pre- and post-opera⁃
tive average air conduction threshold and ABG over 0.5,
1, and 2 kHz were compared using T-test and rank-sum
test with the SPSS software.
2 Results
2.1 Myringoplasty outcomes
The tympanic membrane was well-healed at 1 month
after surgery in all 83 ears. PORP dislocation was found
in 2 ears at 3 month follow up. Both ears had no carti⁃
lage placed between the PORP and tympanic mem⁃
brane. In 1 of the 2 ears PORP was adhered to scabs in
the ear canal. Hearing gain was however maintained in
this case when the scabs fell off and a thin but intact
tympanic membrane was preserved over the PORP at 6
month follow-up. The tympanic membrane in the other
ear failed to heal and there was no postoperative hearing
improvement. The surface of the PORP was covered by
scabs. The middle ear was revisited at nine months in
this ear and the PORP was replaced. Examination at 1
year follow up showed well healed tympanic membrane.
2.2 Hearing Improvement
For the 83 ears, postoperative air conduction hearing
improved significantly compared to preoperative results
（P < 0.01）. There was also parallel decrease in ABG
（P < 0.01）. Bone conduction thresholds showed no sig⁃
nificant change before and after the surgery（P>0.05）
（Table 1）. When postoperative ABGs were either ≤ 20
dB or improved by 15 dB or more compared to before
surgery, the outcome was defined as“satisfactory”. Sat⁃
isfactory results were seen in 68 ears（81.9%）.
When the outcomes were categorized, all 15 ears with
chronic suppurative otitis media that were treated with
myringoplasty + ossicular chain reconstruction produced
satisfactory results. Results were satisfactory in 42 of
the 48 ears with tympanosclerosis ears that were treated
with epitympanotomy + ossicular chain reconstruction +
myringoplasty. Of the 14 ears with cholesteatoma that
were treated with open radical mastoidectomy + tympa⁃
noplasty, outcomes were satisfactory in 12 ears. In the
other 6 ears with cholesteatoma that were treated with in⁃
tact canal wall mastoidectomy + tympanoplasty, results
were satisfactory in 5 ears. Although statistical analysis
power was limited by the sample size when cases were
divided into these categories, the data indicated best out⁃
comes in cases receiving myringoplasty + ossicular
chain reconstruction,while epitympanotomy + ossicular
chain reconstruction + myringoplasty were associated
with the worst results, There seemed to be no obvious
differences in postoperative hearing between the open
and intact canal wall mastoidectomy.
3 Discussion
The authors started to use the Sheehy PORP for ossic⁃
Fig.3 PORP ossicular chain reconstruction follwing opene radical mastoidectomy. Left: Cartilage is used to reconstruct the lateral
wall of the epitympanum. Middle: PORP is placed on stapes. Right: Cartilage is placed on top of PORP and the tympanic membrane
repaired with temporalis fascia.
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ular chain reconstruction since 2004. The 89 cases re⁃
ported in this paper were all treated by the same sur⁃
geon. The review of the 78 cases with adequate data
shows satisfactory tympanic membrane healing with no
recurrence of suppuration postoperatively in most cases.
ABG was reduced to ≤ 20 dB in about 50% of the cas⁃
es, in conformance with the report by Kaylie et al
［6］. Hearing slightly declined in 5 cases with slight in⁃
crease in ABG（< 5 dB）. In 1 case of cholesteatoma, the
ABG increased by 18.25 dB at follow up visit, although
the tympanic membrane remained intact with no recur⁃
rence of cholesteatoma. Worsened hearing in these cas⁃
es is probably due to less than ideal position of the
PORP, resulting in either poor contact with the medial
side of the tympanic membrane or disconnection from
the head of stapes. In a few cases, it was found that the
repaired tympanic membrane was found to collapse into
the middle ear cavity due to re-adhesion, or that the
PORP was in touch with adjacent ossicles, or that there
lacked sufficient air space needed for vibration of the os⁃
sicles. Although hearing in these cases was improved at
1 month after the operation, it gradually declined over
the following 6 months［7］. Our data also suggest that,
compared with the traditional tympanoplasty, simple my⁃
ringoplasty + ossicular chain reconstruction was associ⁃
ated with the best results, while epitympanotomy + ossic⁃
ular chain reconstruction + myringoplasty with the worst
outcomes. Open or intact canal wall mastoidectomy does
not seem to affect hearing outcomes. Surgery in tympano⁃
sclerosis tends to be followed by recurrence of stapes fix⁃
ation. This and eustachian tube dysfunction demand spe⁃
cial attention from the surgeon in such cases.
Complete lesion eradication and use of appropriate ar⁃
tificial ossicles are key steps in hearing restoration.
Three types of materials are being used for ossicular re⁃
construction: autogenous ossicles or cartilage［9］, xenoge⁃
nous ossicles and artificial materials［10-15］. Autogenous
ossicles are completely biocompatible and ideal for os⁃
sicular reconstruction, although they may contain residu⁃
al lesion and their utility may be limited by their sizes.
Xenogenous ossicle grafts are limited by their availabili⁃
ty. They require special treatment for preservation and
preoperative preparation, and are associated with the
risk of infection including AIDS. For these reasons, the
recent years have seen increasing use of artificial materi⁃
als including plastic products and bioceramics. Al⁃
though plastic products have no bioactivity, histopatho⁃
logic studies on porous high-density polyethylene in hu⁃
man middle ear cavity found that they were infiltrated
with fibroblasts, lymphocytes, and macrophages（Mer⁃
chant［10］）after 1 to 4 years. They can also trigger rather
severe rejection reactions. In the presence of infection
or Eustachian tube dysfunction, their dislocation rates
are especially high［11］. There are numerous advantages
with the Sheehy ossicular prosthesis: 1) it is designed to
be easily fit on the head of stapes; 2) it is made of polyes⁃
ter and easy for cutting; and 3) its tapered round head
minimizes pressure on the tissue. The position of PORP
must be accurate with a stable connection with the head
of stapes. EC glue is generally not needed. Sufficient
space should be given in the area superior and posterior
to the PORP to avoid contact with the exterior canal
wall. A thin piece of cartilage placed between the PORP
and tympanic membrane increases the contact area and
prevents compression necrosis［16］, which may be respon⁃
sible for PORP dislocation in the 2 early cases. When
PORP dislocation is suspected, postoperative ear canal
debridement should be delayed and a period of observa⁃
tion of 2-3 months recommended to avoid disturbance
or accidental removal of the PORP. Good hearing is
sometimes possible when sufficient time is given to al⁃
low scabs to slowly separate from the thin tympanic
membrane on top of the PORP..
We conclude that application of Sheehy PORP in os⁃
sicular reconstruction yield good results, superior to oth⁃
er materials, although long-term outcomes（5 years or
more）remain to be evaluated.
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Correction
The name of the second author of Management of otitis media with effusion on Page 68
（2008, Vol 3, No 2）should be correctly spelt as DONG Ming-min.
··54
